Expression of antimicrobial peptide genes in Bombyx mori gut modulated by oral bacterial infection and development.
Although Bombyx mori systematic immunity is extensively studied, little is known about the silkworm's intestine-specific responses to bacterial infection. Antimicrobial peptides (AMPs) gene expression analysis of B. mori intestinal tissue to oral infection with the Gram-positive (Staphylococcus aureus) and -negative (Escherichia coli) bacteria revealed that there is specificity in the interaction between host immune responses and parasite types. Neither Att1 nor Leb could be stimulated by S. aureus and E. coli. However, CecA1, Glo1, Glo2, Glo3, Glo4 and Lys, could only be trigged by S. aureus. On the contrary, E. coli stimulation caused the decrease in the expression of CecA1, Glo3 and Glo4 in some time points. Interestingly, there is regional specificity in the silkworm local gut immunity. During the immune response, the increase in Def, Hem and LLP3 was only detected in the foregut and midgut. For CecB1, CecD, LLP2 and Mor, after orally administered with E. coli, the up-regulation was only limited in the midgut and hindgut. CecE was the only AMP that positively responses to the both bacteria in all the testing situations. With development, the expression levels of the AMPs were also changed dramatically. That is, at spinning and prepupa stages, a large increase in the expression of CecA1, CecB1, CecD, CecE, Glo1, Glo2, Glo3, Glo4, Leb, Def, Hem, Mor and Lys was detected in the gut. Unexpectedly, in addition to the IMD pathway genes, the Toll and JAK/STAT pathway genes in the silkworm gut can also be activated by microbial oral infection. But in the developmental course, corresponding to the increase in expression of AMPs at spinning and prepupa stages, only the Toll pathway genes in the gut exhibit the similar increasing trend. Our results imply that the immune responses in the silkworm gut are synergistically regulated by the Toll, JAK/STAT and IMD pathways. However, as the time for approaching pupation, the Toll pathway may play a role in the AMPs expression.